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INTRODUCTION 

The shift from traditional Enterprise Resource Planning systems to smart ERP platforms like SAP S/4HANA is a 

major turning point in the development of smart manufacturing. It allows for levels of automation, efficiency, 

and real-time decision-making that have never been seen before in the production lifecycle. With its advanced 

features, SAP S/4HANA gives businesses the tools they need to improve their operations, make better decisions, 

and boost their overall performance. The transition is a complex one that includes changes to the technological 

infrastructure, organizational processes, and workforce skills. A strategic approach is needed to make sure that 

everything goes smoothly and that the most value is gained. Legacy ERP systems, which are often rigid and 

have limited data processing power, have a hard time keeping up with the needs of modern manufacturing 

environments that are becoming more reliant on real-time data, advanced analytics, and connected devices. 

Because of their limitations, these systems make it harder to respond to changing market conditions, improve 

production processes, and stay ahead of the competition in the age of Industry 4.0. On the other hand, SAP 

S/4HANA is a single platform that brings together different business functions, such as supply chain 

management, production planning, finance, and human resources. This makes the whole company more open, 

cooperative, and flexible. SAP S/4HANA uses in-memory computing and advanced analytics to process data in 

real time, predict when maintenance will be needed, and allocate resources in the best way possible. This makes 

manufacturing much more efficient and lowers operational costs. SAP S/4HANA also makes it easier to use 

cutting-edge technologies like AI, machine learning, and the Internet of Things. This makes it possible to build 

smart factories that can run on their own, optimize their own processes, and plan maintenance ahead of time.  

 

 

Figure 1: Evolution of ERP Systems and Timeline. 

 

LITERATURE REVIEW 

To make the most of SAP S/4HANA in smart manufacturing, you need to have a full understanding of its 

architecture, functionality, and implementation methods. When dealing with a lot of data and complicated 

analytical queries, traditional ERP systems often use relational databases, which can slow things down. SAP 

S/4HANA, on the other hand, uses the SAP HANA in-memory platform, which lets you process data in real 

time and do advanced analytics right on the transactional data. This means that there is no need to replicate or 

combine data, which gives you a single source of truth and lets you make decisions more quickly and with more 

information. SAP S/4HANA has more functional capabilities than traditional ERP systems. These include 

advanced planning, predictive maintenance, and real-time inventory management. These are all important for 

making manufacturing operations more efficient in changing environments. The move to SAP S/4HANA is 

done in stages. First, a full review of current systems, processes, and data is done. Then, the new system is 

designed and put into place, data is moved, and users are trained. This can be a complicated and time-consuming 

process that needs to be carefully planned and carried out to avoid causing problems with ongoing operations.   
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                                                Figure 2: Traditional ERP vs. SAP S/4HANA Architecture 

SMART MANUFACTURING 

Combining SAP S/4HANA with smart manufacturing technologies makes it possible to make intelligent ERP 

systems that can greatly improve the efficiency and automation of manufacturing. Smart manufacturing uses 

technologies like IoT, AI, and machine learning to make manufacturing environments that are connected and 

based on data. This convergence gives manufacturers the ability to keep an eye on production processes in real 

time, spot potential problems before they happen, and adjust resource allocation on the fly. This leads to higher 

efficiency, less downtime, and better product quality. SAP S/4HANA is the smart factory's central nervous 

system. It combines data from sensors, machines, and enterprise systems to give manufacturers a complete 

picture of their operations. This lets them learn more about their processes, find ways to improve them, and 

make data-driven decisions to boost performance. Machine learning algorithms give SAP S/4HANA the ability 

to predict when equipment will break down and schedule maintenance ahead of time. This cuts down on 

downtime and maintenance costs. Additionally, SAP S/4HANA makes it easier to use advanced planning and 

scheduling algorithms, which help improve on-time delivery performance, cut lead times, and improve 

production schedules. In the age of Industry 4.0, manufacturers can get ahead of the competition by using real-

time data and advanced analytics to quickly adapt to changes in the market, improve their production processes, 

and get ahead of the competition. 

Figure 3: Circular Ecosystem or Centralized Hub Diagram. 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181http://www.ijert.org

IJERTV14IS070107
(This work is licensed under a Creative Commons Attribution 4.0 International License.)

Published by :

Vol. 14 Issue 07, July - 2025

www.ijert.org
www.ijert.org


 

METHODOLOGY: TRANSITIONING FROM TRADITIONAL ERP 

It is very important to have a strong methodology when moving from traditional ERP systems to SAP 

S/4HANA, especially in the context of smart manufacturing. The method should include a full review of the 

current IT landscape, business processes, and data infrastructure, as well as a clear plan for how to put it all into 

action, move the data, and train users. The first step should be to find problems, inefficiencies, and areas for 

improvement in the current ERP system. This will help you understand the benefits and value of switching to 

SAP S/4HANA. The roadmap should show the steps that need to be taken for the transition, such as designing 

the system, configuring it, testing it, and deploying it. This will make sure that the implementation goes 

smoothly and is well-coordinated. Data migration is a very important part of the transition, so it needs to be 

carefully planned and carried out to make sure that the data is accurate and safe. Training users is important to 

make sure that employees know how to use the new system and can use its features to boost their performance. 

The methodology should also include change management because moving to SAP S/4HANA can have a big 

effect on how a business works and how it is set up.  

 

 

Figure 4: Milestone-based Roadmap 

 

RESULTS RESEARCH QUESTIONS 

The goal of this study is to look into how switching from traditional ERP systems to SAP S/4HANA affects the 

efficiency and automation of manufacturing. The study will focus on the following questions: How does the 

switch to SAP S/4HANA change important measures of manufacturing efficiency, like the time it takes to 

complete a production cycle, the amount of work done, and the effectiveness of all the equipment? What are the 

exact benefits of combining SAP S/4HANA with smart manufacturing technologies like IoT, AI, and machine 

learning when it comes to automation, optimization, and predictive maintenance?  What are the key factors that 

will make or break the success of SAP S/4HANA in manufacturing settings, and what problems might come up? 

How can these problems be lessened?  What are the best ways to handle the switch to SAP S/4HANA, such as 

moving data, training users, and managing changes, to make sure the implementation goes smoothly and is a 

success? How does using SAP S/4HANA change the way manufacturing companies are set up, the roles and 

responsibilities of employees, and what does this mean for training and developing the workforce?  

This study will answer these research questions and give manufacturing companies thinking about switching to 

SAP S/4HANA useful information about the possible benefits, challenges, and best practices for using this 

technology in smart manufacturing. 
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DISCUSSION 

Moving from traditional ERP systems to SAP S/4HANA is a big change for manufacturing companies. It needs 

a holistic approach that includes people, processes, and technology. SAP S/4HANA has a lot of advantages, like 

making things more efficient, automating tasks, and making decisions based on data. However, to use it 

successfully, you need to plan, carry out, and manage changes carefully. To make sure that employees know 

how to use the new system and make the most of its features, companies need to spend money on thorough 

training programs. Also, companies should create an environment that encourages innovation and constant 

improvement, so that employees will be more open to using new technologies and ways of doing things.  The 

move to SAP S/4HANA also requires a change in the way the company is set up, with new roles and 

responsibilities coming up to help with the use of smart manufacturing technologies. This study adds to the 

growing body of knowledge about how to use SAP S/4HANA in manufacturing settings. It gives companies 

useful tips on how to use this technology to reach their strategic goals. 

 

CONCLUSION 

In conclusion, moving from traditional ERP systems to SAP S/4HANA is a strategic must for manufacturing 

companies that want to do well in the age of smart manufacturing. Manufacturers can get a competitive edge by 

using SAP S/4HANA's advanced features and smart manufacturing technologies together. These technologies 

help them optimize their operations and make them more efficient. This study looked into the most important 

parts of this change, such as the pros, cons, and best ways to put it into action.  

This study answers the research questions outlined in this paper and gives manufacturing companies that are 

thinking about using SAP S/4HANA useful information that will help them make smart choices and deal with 

the challenges of this game-changing technology. We need to do more research to find out how SAP S/4HANA 

affects manufacturing performance in the long term and to come up with new ways to make its use more 

effective in different manufacturing settings. 
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